
 

 
   
 

 

Emission Test Report 
Particulate and Metals Emissions 

Behr Iron & Metal - Rockford, Illinois 
Site ID No.: P201030AB  

 
 

January 19, 2016 

 

APPENDIX C 
PARTICULATE MATTER AND  

TRACE METAL EMISSIONS TEST REPORT 
NORTHWEST BAGHOUSE 

Mostardi Plat Environmental Services 
 



 

 
   
 

This Page Left Blank 
 



Particulate Matter and 
Trace Metal Emissions 

Test Report 

For: RK & Associates, Inc. 
 At: Behr Iron & Metal 

Rockford Facility 
Northwest Baghouse System 

Rockford, Illinois 
Report No. M154005A 

October 6, 2015 

C-1



Particulate Matter and Trace Metal Emissions  
Test Report 

 
 
 

For: RK & Associates, Inc. 
At: Behr Iron & Metal 

Rockford Facility 
Northwest Baghouse System 

Rockford, Illinois 
October 6, 2015 

 
 
 

Report Submittal Date 
January 19, 2016 

 
 
 
 
 
 
 
 
 
 

© Copyright 2016 
All rights reserved in 

Mostardi Platt 
 
 
 

Report No. M154005A

C-2



TABLE OF CONTENTS 
1.0 EXECUTIVE SUMMARY ............................................................................................................................... 1 

2.0 TEST METHODOLOGY ................................................................................................................................ 3 
Method 1 Traverse Point Determination ................................................................................................... 3 
Method 2 Volumetric Flowrate Determination .......................................................................................... 4 
Method 3A/3 Oxygen (O2)/Carbon Dioxide (CO2) Determination ........................................................... 4 
Method 5 Filterable Particulate Matter Determination .............................................................................. 4 
Method 29 Trace Metals Determination ................................................................................................... 4 
Method 9 Visual Emission Determination ................................................................................................. 5 

3.0 TEST RESULT SUMMARIES ....................................................................................................................... 6 

4.0 CERTIFICATION.......................................................................................................................................... 18 

 APPENDICES  
Appendix A - Test Section Diagram ....................................................................................................... 20 
Appendix B - Sample Train Diagrams .................................................................................................... 24 
Appendix C - Calculation Nomenclature and Formulas ......................................................................... 29 
Appendix D- Laboratory Sample Analysis .............................................................................................. 41 
Appendix E - Reference Method Test Data (Computerized Sheets) ..................................................... 78 
Appendix F - Field Data Sheets ............................................................................................................ 101 
Appendix G - Calibration Data .............................................................................................................. 132 
Appendix H - Gas Cylinder Certifications ............................................................................................. 159 
Appendix I - Visible Emissions Data and Reader Certification ............................................................. 162 

 

C-3



1.0 EXECUTIVE SUMMARY 

MOSTARDI PLATT conducted a particulate matter and trace metals emissions test program for 
Behr I ron &  Metal at t heir R ockford facility on t he Northwest Baghouse system in Rockford, 
Illinois on October 6 , 2015. This r eport s ummarizes t he r esults o f t he test p rogram and test 
methods used. 
 
The test locations, test date, and test parameters are summarized below. 
 

TEST INFORMATION 

Test Locations Test Date Test Parameters 

Foundry Sand Separator  

October 6, 
2015 

Filterable Particulate Matter (FPM), Antimony (Sb), 
Arsenic (As), Barium (Ba), Beryllium (Be), Cadmium 

(Cd), Chromium (Cr), Cobalt (Co), Copper (Cu), Lead 
(Pb), Manganese (Mn), Nickel (Ni), Selenium (Se), 

Silver (Ag), and Zinc (Zn) 
Northwest Baghouse Gas 

Cooler Inlet 
FPM, Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, Se, 

Ag, and Zn 

Northwest Baghouse Outlet FPM, Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, Se, 
Ag, Zn, and Opacity 

 
The purpose of the test program was to determine FPM and metals emissions in the Northwest 
Baghouse. Selected results of the test program are summarized below. A complete summary of 
emission test results follows the narrative portion of this report.  
 
 

TEST RESULTS SUMMARY 
Test  

Location 
Test 

Parameter 
 

Emission Rate, lb/hr 
 
 
 
 
 
 
 

Foundry Sand Separator 

FPM 4.359 
Sb 0.000604 
As 0.000031 
Ba 0.000286 
Be < 0.000002 
Cd 0.000031 
Cr 0.0002 
Co 0.0001 
Cu 0.0580 
Pb 0.0482 
Mn 0.0018 
Ni 0.0008 
Se < 0.00005 
Ag 0.00003 
Zn 0.0219 
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TEST RESULTS SUMMARY 

Test  
Location 

Test 
Parameter 

 
Emission Rate, lb/hr 

 
 
 
 
 
 
 

Northwest Baghouse Gas 
Cooler Inlet 

FPM 0.429 
Sb 0.001704 
As 0.000875 
Ba < 0.000632 
Be < 0.000010 
Cd 0.000061 
Cr 0.0007 
Co 0.0005 
Cu 0.0106 
Pb 0.0419 
Mn 0.0007 
Ni 0.0081 
Se < 0.0001 
Ag < 0.00002 
Zn 0.0060 

 

Test 
Location 

Test 
Parameter 

 
Emission Rate, lb/hr 

 
 
 
 
 
 
 

Northwest Baghouse 
Outlet 

 

FPM 0.254 
Sb 0.000494 
As 0.000445 
Ba < 0.000145 
Be < 0.000006 
Cd 0.000041 
Cr 0.0001 
Co 0.0002 
Cu 0.0061 
Pb 0.0126 
Mn 0.0003 
Ni 0.0010 
Se < 0.0001 
Ag < 0.00001 
Zn 0.0053 

Opacity 0.00% 
 
The S tationary S ource Audit S ample P rogram audi t s ample w as obt ained f rom E RA and  
submitted for analysis to Maxxam Analytical. The results of the audit samples were compared to 
the assigned v alue by ERA and f ound t o b e ac ceptable. The a udit sample results and 
evaluation is appended to this report 
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The identifications of the individuals associated with the test program are summarized below. 
 

TEST PERSONNEL INFORMATION 

Location Address Contact 
Test Coordinator RK & Associates, Inc. 

2S631 Route 59, Suite B 
Warrenville, Illinois 60555 
 

Mr. John Pinion 
Associate Engineer 
(630) 393-9000 x 208 
jpinion@rka-inc.com 

Test Facility Behr Iron & Metal 
1100 Seminary Street 
Rockford, Illinois 61104 

 

 

Mr. Ron Coupar 
Environmental Manager 
(815) 987-2770 
rcoupar@behrim.com 

Testing Company 
Representative 

Mostardi Platt 
888 Industrial Drive 
Elmhurst, Illinois 60126 

Mr. Mark Peterson 
Project Manager 
(630) 993-2100 (phone) 
mpeterson@mp-mail.com 

 
The test crew consisted of Messrs. B. Schuler, B. Tarra, D. Kossack, J. Howe, K. Johnson, M. 
Karum, M. Lipinski, M. Platt, N. Colangelo, S. Cleary and M. Peterson of Mostardi Platt.  
 
 

2.0 TEST METHODOLOGY 

Emission testing was conducted following t he methods specified i n 40CFR60, Appendix A. A 
schematic of the test section diagrams are found in Appendix A and schematics of the sampling 
trains used are included in Appendix B. Calculation nomenclature and s ample calculations are 
included in Appendix C. Laboratory analysis data are found in Appendix D. Copies of electronic 
data for each test run are included in Appendix E and field data sheets are found in Appendix F.  
 
The following methodologies were used during the test program: 

Method 1 Traverse Point Determination 
Test measurement points were selected in accordance with Method 1. The characteristics of the 
measurement location are summarized below. 
 

TEST POINT INFORMATION 

Test Location 
Location 

Diameters 
Upstream 
Diameters 

Downstream 
Diameters 

Test 
Parameters 

Number of  
Sampling 

Points 

Foundry Sand 
Separator 16 Inches >0.5 >2.0 

FPM, Sb, As, 
Ba, Be, Cd, Cr, 
Co, Cu, Pb, Mn, 
Ni, Se, Ag, Zn 

24 

Northwest Baghouse 
Gas Cooler Inlet 33 Inches >0.5 >2.0 40 

Northwest Baghouse 
Outlet 33 Inches >0.5 >2.0 24 

Absence of cyclonic flow tests were performed prior to testing at each location and each 
location met the minimum criteria. 
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Method 2 Volumetric Flowrate Determination 
Gas velocity was measured following Method 2, for purposes of calculating volumetric flow rate 
and particulate and trace metal emission rates on a lb/hr basis. An S-type pitot tube, differential 
pressure gauge, thermocouple and temperature readout were used to determine gas velocity at 
each sample point. All of the equipment used was calibrated in accordance with the 
specifications of the Method. Calibration data are presented in Appendix G. 

Method 3A/3 Oxygen (O2)/Carbon Dioxide (CO2) Determination 
Flue gas molecular weight was determined in accordance with Method 3A during the first test 
run. Servomex analyzers were used to determine stack gas oxygen and carbon dioxide content 
and, by  di fference, ni trogen c ontent. All o f the equipment used was c alibrated i n accordance 
with the specifications of the Method. Calibration data are presented in Appendix G and copies 
of the gas cylinder certifications are found in Appendix H. For all additional test runs the flue gas 
molecular weight was determined in accordance with Method 3. A Fyrite analyzer was used to 
determine stack gas oxygen and carbon dioxide content and, by difference, nitrogen content. 

Method 5 Filterable Particulate Matter Determination 
Flue g as filterable par ticulate m atter concentrations and e mission r ates w ere det ermined i n 
accordance with Method 5. The probe and filter housing were maintained at a temperature of 
248oF +/- 25oF. An Environmental Supply Company, Inc. sampling train was used to sample flue 
gas at an isokinetic rate. Four impingers were utilized, the first two each contained 100 ml of 
0.1N Nitric Peroxide (N2O2), the third remained empty, and t he fourth contained approximately 
200 grams of silica gel. The impingers were weighed prior to and after each test run in order to 
determine moisture content of the stack gas. A minimum o f 60 dry standard cubic feet was 
sampled for each run. 
 
Particulate matter in t he sample probe was recovered utilizing acetone; three passes of the 
probe br ush through the entire probe was performed, followed by a visual inspection of the 
acetone exiting the probe. The acetone solution exiting the probe was clear, and therefore the 
wash was considered complete. The nozzle was then removed from the probe and cleaned in a 
similar manner, utilizing an appropriately sized nozzle brush. The filter and filter housing were 
recovered i n a c lean ar ea. The filter hous ing was washed a m inimum o f three times w ith 
acetone and inspected for cleanliness, and the filter was placed in its corresponding petri dish. 
The acetone wash and t he f ilter were labeled and marked, then analyzed at the Mostardi Platt 
Laboratory by Mostardi P latt personnel in ac cordance w ith t he M ethod. All s ample dat a 
analysis, are found in Appendix E. All of the equipment used is calibrated in accordance with the 
specifications of the Method. Calibration data are presented in Appendix G. 

Method 29 Trace Metals Determination 
Flue gas metals concentrations and emission rates were determined in accordance with Method 
29 in c onjunction w ith t he M ethod 5 sampling. A n Environmental Supply C ompany, Inc. 
sampling train was used to sample stack gas, in the manner specified in the Method. Analyses 
of the samples collected were conducted by Maxxam. Samples were analyzed for the following 
metals, us ing I nductively C oupled Argon Plasma em ission spectroscopy ( ICP): Antimony, 
Arsenic, B arium, B eryllium, C admium, C hromium, C obalt, C opper, Lea d, M anganese, N ickel, 
Selenium, S ilver, and Zi nc. All of t he e quipment us ed w as c alibrated i n ac cordance w ith t he 
specifications of the Method. Calibration data is presented in the Appendix G. 
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Method 9 Visual Emission Determination 
Visible em issions were determined in accordance w ith M ethod 9.  V isible em issions 
observations w ere conducted and r ecorded by  M . P latt, w ho i s a c ertified v isual em issions 
observer. A copy of M. Platt’s certification is presented in the Appendix I. 
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3.0 TEST RESULT SUMMARIES 

 

Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:40
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

67.2 66.5 50.3 61.3
1.2% 1.2% 1.3% 1.2%
29.25 29.25 29.25 29.25

97.410 101.603 86.208 95.074
26.842 27.603 26.149 26.865
2,249 2,312 2,191 2,251
2,176 2,241 2,187 2,201
2,202 2,267 2,216 2,228
0.0 0.0 0.0 0.0

20.9 20.9 20.9 20.9
99.4 100.7 93.5 97.9

2.0658 1.3700 0.8877 1.4412
0.3167 0.2016 0.1586 0.2256
0.3272 0.2081 0.1589 0.2314
6.103 3.997 2.978 4.359

Stack Conditions

End Time

Isokinetic Variance

Flue Gas Moisture, percent by volume

grams collected

grains/dscf

Filterable Particulate Matter (Method 5)

lb/hr

grains/acf

Date
Start Time

Average Gas Temperature, °F

Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Foundry Sand Seperator 

Average Gas Velocity, ft/sec

Source Condition

Average %CO2 by volume, dry basis

5/29
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:40
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

67.2 66.5 50.3 61.3
1.2% 1.2% 1.3% 1.2%
29.25 29.25 29.25 29.25

97.410 101.603 86.208 95.074
26.842 27.603 26.149 26.865
2,249 2,312 2,191 2,251
2,176 2,241 2,187 2,201
2,202 2,267 2,216 2,228
0.0 0.0 0.0 0.0

20.9 20.9 20.9 20.9
99.4 100.7 93.5 97.9

241.00 219.35 137.00 199.12
17.25 15.05 11.08 14.46
87.37 76.24 56.12 73.24

0.000712 0.000640 0.000460 0.000604

12.00 11.80 7.30 10.37
1.40 1.32 0.96 1.22
4.35 4.10 2.99 3.81

0.000035 0.000034 0.000024 0.000031

109.90 105.50 67.30 94.23
6.97 6.42 4.83 6.07

39.84 36.67 27.57 34.69
0.000325 0.000308 0.000226 0.000286

≤ 0.55 ≤ 0.55 ≤ 0.55 ≤ 0.55
≤ 0.53 ≤ 0.51 ≤ 0.60 ≤ 0.55
≤ 0.20 ≤ 0.19 ≤ 0.23 ≤ 0.21
≤ 0.000002 ≤ 0.000002 ≤ 0.000002 ≤ 0.000002

10.85 9.44 9.95 10.08
0.84 0.70 0.87 0.81
3.93 3.28 4.08 3.76

0.000032 0.000028 0.000033 0.000031

ug of sample collected

ug of sample collected
Arsenic (As) Emissions

lb/hr

ug/dscm
lb/hr
Cadmium (Cd) Emissions

ppb
ug/dscm

ug of sample collected

ppb
ug/dscm

lb/hr
Beryllium (Be) Emissions

ppb
ug of sample collected

ppb
ug/dscm

lb/hr
Barium (Ba) Emissions

ug of sample collected

Isokinetic Variance
Antimony (Sb) Emissions

ppb
ug/dscm

lb/hr

Gas Sample Volume, dscf
Average Gas Velocity, ft/sec

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Foundry Sand Seperator 
5/29

Source Condition
Date
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:40
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

67.2 66.5 50.3 61.3
1.2% 1.2% 1.3% 1.2%
29.25 29.25 29.25 29.25

97.410 101.603 86.208 95.074
26.842 27.603 26.149 26.865
2,249 2,312 2,191 2,251
2,176 2,241 2,187 2,201
2,202 2,267 2,216 2,228
0.0 0.0 0.0 0.0

20.9 20.9 20.9 20.9
99.4 100.7 93.5 97.9

73.75 52.05 42.39 56.06
12.36 8.36 8.03 9.58
26.74 18.09 17.36 20.73
0.0002 0.0002 0.0001 0.0002

57.96 40.03 24.38 40.79
8.57 5.68 4.07 6.11

21.01 13.91 9.99 14.97
0.0002 0.0001 0.0001 0.0001

30602.20 17002.80 10105.30 19236.77
4195.89 2235.06 1565.58 2665.51
11094.41 5909.75 4139.58 7047.91
0.0904 0.0496 0.0339 0.0580

20901.22 16302.75 10500.84 15901.60
879.00 657.32 499.00 678.44

7577.45 5666.43 4301.61 5848.50
0.0618 0.0476 0.0352 0.0482

825.59 581.19 359.99 588.92
130.94 88.37 64.51 94.61
299.31 202.01 147.47 216.26
0.0024 0.0017 0.0012 0.0018

Manganese (Mn) Emissions
ug of sample collected

ppb
ug/dscm

lb/hr

ug of sample collected
ppb

ug/dscm
lb/hr

ppb
ug/dscm

lb/hr
Lead (Pb) Emissions

ug/dscm
lb/hr

Copper (Cu) Emissions
ug of sample collected

lb/hr
Cobalt (Co) Emissions

ug of sample collected
ppb

Isokinetic Variance
Chromium (Cr) Emissions

ug of sample collected
ppb

ug/dscm

Gas Sample Volume, dscf
Average Gas Velocity, ft/sec

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Foundry Sand Seperator 
5/29

Source Condition
Date
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:40
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

67.2 66.5 50.3 61.3
1.2% 1.2% 1.3% 1.2%
29.25 29.25 29.25 29.25

97.410 101.603 86.208 95.074
26.842 27.603 26.149 26.865
2,249 2,312 2,191 2,251
2,176 2,241 2,187 2,201
2,202 2,267 2,216 2,228
0.0 0.0 0.0 0.0

20.9 20.9 20.9 20.9
99.4 100.7 93.5 97.9

332.80 229.84 176.46 246.37
49.39 32.70 29.59 37.23
120.65 79.89 72.29 90.94
0.0010 0.0007 0.0006 0.0008

≤ 5.65 ≤ 17.70 ≤ 5.50 ≤ 9.62
≤ 0.62 ≤ 1.87 ≤ 0.69 ≤ 1.06
≤ 2.05 ≤ 6.15 ≤ 2.25 ≤ 3.48
≤ 0.00002 ≤ 0.0001 ≤ 0.00002 ≤ 0.00005

11.96 8.12 9.60 9.89
0.97 0.63 0.88 0.82
4.34 2.82 3.93 3.70

0.00004 0.00002 0.00003 0.00003

8991.90 7762.40 4913.10 7222.47
1198.56 991.98 739.98 976.84
3259.89 2698.02 2012.62 2656.84
0.0266 0.0226 0.0165 0.0219

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Foundry Sand Seperator 
5/29

Source Condition
Date

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Average Gas Velocity, ft/sec
Gas Volumetric Flow Rate, acfm

Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Isokinetic Variance
Nickel (Ni) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr
Selenium (Se) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr

Silver (Ag) Emissions
ug of sample collected

ppb
ug/dscm

lb/hr
Zinc (Zn) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:35
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

94.2 93.6 101.4 97.5
1.4% 1.3% 1.7% 1.5%
29.35 29.35 29.35 29.35

76.881 90.097 91.445 90.771
40.889 41.193 43.201 42.197
14,572 14,680 15,396 15,038
13,432 13,563 13,971 13,767
13,621 13,736 14,206 13,971

0.1 0.1 0.1 0.1
20.8 20.8 20.8 20.8
94.9 103.0 101.5 102.3

0.0415 0.0287 0.0142 0.0214
0.0077 0.0045 0.0022 0.0034
0.0083 0.0049 0.0024 0.0037
0.959 0.571 0.287 0.429

Stack Conditions

End Time

Isokinetic Variance

Flue Gas Moisture, percent by volume

grams collected

grains/dscf

Filterable Particulate Matter (Method 5)

lb/hr

grains/acf

Date
Start Time

Average Gas Temperature, °F

Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Northwest Baghouse Gas Cooler Inlet

Average Gas Velocity, ft/sec

Source Condition

Average %CO2 by volume, dry basis

5/29
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:35
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

94.2 93.6 101.4 96.4
1.4% 1.3% 1.7% 1.5%
29.35 29.35 29.35 29.35

76.881 90.097 91.445 86.141
40.889 41.193 43.201 41.761
14,572 14,680 15,396 14,883
13,432 13,563 13,971 13,655
13,621 13,736 14,206 13,854

0.1 0.1 0.1 0.1
20.8 20.8 20.8 20.8
94.9 103.0 101.5 99.8

150.00 49.20 33.00 77.40
13.60 3.81 2.52 6.64
68.90 19.28 12.74 33.64

0.003466 0.000980 0.000667 0.001704

19.12 87.40 21.87 42.80
2.82 10.99 2.71 5.51
8.78 34.26 8.45 17.16

0.000442 0.001740 0.000442 0.000875

54.40 ≤ 16.70 15.20 ≤ 28.77
4.37 ≤ 1.15 1.03 ≤ 2.18

24.99 ≤ 6.55 5.87 ≤ 12.47
0.001257 ≤ 0.000333 0.000307 ≤ 0.000632

≤ 0.55 ≤ 0.55 ≤ 0.25 ≤ 0.45
≤ 0.67 ≤ 0.58 ≤ 0.26 ≤ 0.50
≤ 0.25 ≤ 0.22 ≤ 0.10 ≤ 0.19
≤ 0.000013 ≤ 0.000011 ≤ 0.000005 ≤ 0.000010

1.51 4.21 3.16 2.96
0.15 0.35 0.26 0.25
0.69 1.65 1.22 1.19

0.000035 0.000084 0.000064 0.000061

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Northwest Baghouse Gas Cooler Inlet
5/29

Source Condition
Date

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Average Gas Velocity, ft/sec
Gas Volumetric Flow Rate, acfm

Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

ug of sample collected

Isokinetic Variance
Antimony (Sb) Emissions

ppb
ug/dscm

lb/hr

ppb
ug/dscm

lb/hr
Barium (Ba) Emissions

ug of sample collected

ppb
ug/dscm

lb/hr
Beryllium (Be) Emissions

ppb
ug of sample collected

lb/hr

ug/dscm
lb/hr
Cadmium (Cd) Emissions

ppb
ug/dscm

ug of sample collected

ug of sample collected
Arsenic (As) Emissions
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:35
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

94.2 93.6 101.4 96.4
1.4% 1.3% 1.7% 1.5%
29.35 29.35 29.35 29.35

76.881 90.097 91.445 86.141
40.889 41.193 43.201 41.761
14,572 14,680 15,396 14,883
13,432 13,563 13,971 13,655
13,621 13,736 14,206 13,854

0.1 0.1 0.1 0.1
20.8 20.8 20.8 20.8
94.9 103.0 101.5 99.8

46.22 33.35 19.71 33.09
9.82 6.04 3.52 6.46

21.23 13.07 7.61 13.97
0.0011 0.0007 0.0004 0.0007

44.86 21.05 11.78 25.90
8.41 3.37 1.86 4.54

20.61 8.25 4.55 11.14
0.0010 0.0004 0.0002 0.0005

1044.10 231.90 157.80 477.93
181.38 34.38 23.05 79.60
479.60 90.90 60.94 210.48
0.0241 0.0046 0.0032 0.0106

4271.74 810.67 536.71 1873.04
227.62 36.86 24.04 96.17

1962.19 317.75 207.27 829.07
0.0987 0.0161 0.0108 0.0419

65.61 17.87 12.01 31.83
13.18 3.06 2.03 6.092
30.14 7.00 4.64 13.93
0.0015 0.0004 0.0002 0.0007

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Northwest Baghouse Gas Cooler Inlet
5/29

Source Condition
Date

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Average Gas Velocity, ft/sec
Gas Volumetric Flow Rate, acfm

Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Isokinetic Variance
Chromium (Cr) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr

Cobalt (Co) Emissions
ug of sample collected

ppb
ug/dscm

lb/hr
Copper (Cu) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr

Lead (Pb) Emissions
ug of sample collected

ppb
ug/dscm

lb/hr
Manganese (Mn) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr

C-15



 

Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:35
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

94.2 93.6 101.4 96.4
1.4% 1.3% 1.7% 1.5%
29.35 29.35 29.35 29.35

76.881 90.097 91.445 86.141
40.889 41.193 43.201 41.761
14,572 14,680 15,396 14,883
13,432 13,563 13,971 13,655
13,621 13,736 14,206 13,854

0.1 0.1 0.1 0.1
20.8 20.8 20.8 20.8
94.9 103.0 101.5 99.8

466.46 469.58 202.95 379.66
87.72 75.35 32.09 65.05
214.26 184.06 78.38 158.90
0.0108 0.0094 0.0041 0.0081

≤ 5.72 ≤ 5.50 ≤ 3.05 ≤ 4.76
≤ 0.80 ≤ 0.66 ≤ 0.36 ≤ 0.61
≤ 2.63 ≤ 2.16 ≤ 1.18 ≤ 1.99
≤ 0.0001 ≤ 0.0001 ≤ 0.0001 ≤ 0.0001

≤ 1.10 ≤ 1.10 ≤ 0.50 ≤ 0.90
≤ 0.11 ≤ 0.10 ≤ 0.04 ≤ 0.084
≤ 0.51 ≤ 0.43 ≤ 0.19 ≤ 0.38
≤ 0.00003 ≤ 0.00002 ≤ 0.00001 ≤ 0.00002

547.90 158.30 110.60 272.27
92.53 22.81 15.70 43.68
251.67 62.05 42.71 118.81
0.0127 0.0032 0.0022 0.0060

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Northwest Baghouse Gas Cooler Inlet
5/29

Source Condition
Date

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Average Gas Velocity, ft/sec
Gas Volumetric Flow Rate, acfm

Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Isokinetic Variance
Nickel (Ni) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr
Selenium (Se) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr

Silver (Ag) Emissions
ug of sample collected

ppb
ug/dscm

lb/hr
Zinc (Zn) Emissions

ug of sample collected
ppb

ug/dscm
lb/hr
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:35
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

89.6 89.9 92.2 90.6
1.5% 1.5% 1.7% 1.6%
29.25 29.25 29.25 29.25

84.471 82.329 87.274 84.691
43.866 42.516 44.844 43.742
15,633 15,152 15,981 15,589
14,459 14,013 14,690 14,387
14,684 14,224 14,940 14,616

0.0 0.0 0.0 0.0
20.9 20.9 20.9 20.9
100.3 100.9 102.0 101.1

0.0111 0.0113 0.0116 0.0113
0.0019 0.0020 0.0019 0.0019
0.0020 0.0021 0.0021 0.0021
0.251 0.254 0.258 0.254

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Northwest Baghouse Outlet Stack

Average Gas Velocity, ft/sec

Source Condition

Average %CO2 by volume, dry basis

5/29

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Filterable Particulate Matter (Method 5)

lb/hr

grains/acf

Date
Start Time

Average Gas Temperature, °F

Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

grams collected

grains/dscf

Stack Conditions

End Time

Isokinetic Variance

Flue Gas Moisture, percent by volume
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:35
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

89.6 89.9 92.2 90.6
1.5% 1.5% 1.7% 1.6%
29.25 29.25 29.25 29.25

84.471 82.329 87.274 84.691
43.866 42.516 44.844 43.742
15,633 15,152 15,981 15,589
14,459 14,013 14,690 14,387
14,684 14,224 14,940 14,616

0.0 0.0 0.0 0.0
20.9 20.9 20.9 20.9
100.3 100.9 102.0 101.1

37.60 14.40 13.80 21.93
3.10 1.22 1.10 1.81

15.72 6.18 5.58 9.16
0.000851 0.000324 0.000307 0.000494

34.37 13.47 11.35 19.73
4.61 1.85 1.47 2.65

14.37 5.78 4.59 8.25
0.000778 0.000303 0.000253 0.000445

9.00 5.70 ≤ 4.60 ≤ 6.43
0.66 0.43 ≤ 0.33 ≤ 0.47
3.76 2.44 ≤ 1.86 ≤ 2.69

0.000204 0.000128 ≤ 0.000102 ≤ 0.000145

≤ 0.25 ≤ 0.25 ≤ 0.25 ≤ 0.25
≤ 0.28 ≤ 0.29 ≤ 0.27 ≤ 0.28
≤ 0.10 ≤ 0.11 ≤ 0.10 ≤ 0.10
≤ 0.000006 ≤ 0.000006 ≤ 0.000006 ≤ 0.000006

1.06 1.62 2.79 1.83
0.10 0.15 0.24 0.16
0.44 0.70 1.13 0.76

0.000024 0.000037 0.000062 0.000041

ug of sample collected

ug of sample collected
Arsenic (As) Emissions

lb/hr

ug/dscm
lb/hr
Cadmium (Cd) Emissions

ppb
ug/dscm

ug of sample collected

ppb
ug/dscm

lb/hr
Beryllium (Be) Emissions

ppb
ug of sample collected

ppb
ug/dscm

lb/hr
Barium (Ba) Emissions

ug of sample collected

Isokinetic Variance
Antimony (Sb) Emissions

ppb
ug/dscm

lb/hr

Gas Sample Volume, dscf
Average Gas Velocity, ft/sec

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Northwest Baghouse Outlet Stack
5/29

Source Condition
Date
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:35
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

89.6 89.9 92.2 90.6
1.5% 1.5% 1.7% 1.6%
29.25 29.25 29.25 29.25

84.471 82.329 87.274 84.691
43.866 42.516 44.844 43.742
15,633 15,152 15,981 15,589
14,459 14,013 14,690 14,387
14,684 14,224 14,940 14,616

0.0 0.0 0.0 0.0
20.9 20.9 20.9 20.9
100.3 100.9 102.0 101.1

10.28 5.08 4.54 6.63
1.99 1.01 0.85 1.28
4.30 2.18 1.84 2.77

0.0002 0.0001 0.0001 0.0001

17.97 6.93 6.61 10.50
3.06 1.21 1.09 1.79
7.51 2.97 2.68 4.39

0.0004 0.0002 0.0001 0.0002

349.60 186.00 284.30 273.30
55.28 30.17 43.51 42.99
146.16 79.78 115.04 113.66
0.0079 0.0042 0.0063 0.0061

796.80 409.53 470.17 558.83
38.64 20.38 22.07 27.03
333.12 175.67 190.25 233.01
0.0180 0.0092 0.0105 0.0126

15.54 7.74 9.59 10.96
2.84 1.45 1.70 2.00
6.50 3.32 3.88 4.57

0.0004 0.0002 0.0002 0.0003

Manganese (Mn) Emissions
ug of sample collected

ppb
ug/dscm

lb/hr

ug of sample collected
ppb

ug/dscm
lb/hr

ppb
ug/dscm

lb/hr
Lead (Pb) Emissions

ug/dscm
lb/hr

Copper (Cu) Emissions
ug of sample collected

lb/hr
Cobalt (Co) Emissions

ug of sample collected
ppb

Isokinetic Variance
Chromium (Cr) Emissions

ug of sample collected
ppb

ug/dscm

Gas Sample Volume, dscf
Average Gas Velocity, ft/sec

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Northwest Baghouse Outlet Stack
5/29

Source Condition
Date
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/6/15 10/6/15 10/6/15
11:40 14:40 17:35
13:52 16:52 19:51
Run 1 Run 2 Run 3 Average

89.6 89.9 92.2 90.6
1.5% 1.5% 1.7% 1.6%
29.25 29.25 29.25 29.25

84.471 82.329 87.274 84.691
43.866 42.516 44.844 43.742
15,633 15,152 15,981 15,589
14,459 14,013 14,690 14,387
14,684 14,224 14,940 14,616

0.0 0.0 0.0 0.0
20.9 20.9 20.9 20.9
100.3 100.9 102.0 101.1

72.04 29.98 29.21 43.74
12.33 5.26 4.84 7.48
30.12 12.86 11.82 18.27
0.0016 0.0007 0.0007 0.0010

≤ 2.50 ≤ 2.50 ≤ 2.50 ≤ 2.50
≤ 0.32 ≤ 0.33 ≤ 0.31 ≤ 0.32
≤ 1.05 ≤ 1.07 ≤ 1.01 ≤ 1.04
≤ 0.0001 ≤ 0.0001 ≤ 0.0001 ≤ 0.0001

≤ 0.73 ≤ 0.53 ≤ 0.50 ≤ 0.59
≤ 0.07 ≤ 0.05 ≤ 0.05 ≤ 0.055
≤ 0.31 ≤ 0.23 ≤ 0.20 ≤ 0.25
≤ 0.00002 ≤ 0.00001 ≤ 0.00001 ≤ 0.00001

357.70 173.20 174.80 235.23
54.98 27.32 26.01 36.10
149.54 74.29 70.73 98.19
0.0081 0.0039 0.0039 0.0053

ug of sample collected
ppb

ug/dscm
lb/hr

ppb
ug/dscm

lb/hr
Zinc (Zn) Emissions

ug/dscm
lb/hr

Silver (Ag) Emissions
ug of sample collected

lb/hr
Selenium (Se) Emissions

ug of sample collected
ppb

Isokinetic Variance
Nickel (Ni) Emissions

ug of sample collected
ppb

ug/dscm

Gas Sample Volume, dscf
Average Gas Velocity, ft/sec

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Northwest Baghouse Outlet Stack
5/29

Source Condition
Date
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4.0 CERTIFICATION 

MOSTARDI PLATT is pleased to have been of service to RK & Associates, Inc. If you have any 
questions regarding this test report, please do not hesitate to contact us at 630-993-2100. 
 
CERTIFICATION 
 
As pr oject m anager, I  hereby c ertify t hat this t est r eport r epresents a t rue and a ccurate 
summary of emissions test results and the methodologies employed to obtain those results, and 
the test program was performed in accordance with the methods specified in this test report. 
 
MOSTARDI PLATT 
 

 
__________________________________ Program Manager 
Mark E. Peterson 
 

 
__________________________________ Quality Assurance 
Eric L. Ehlers 
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1.0 EXECUTIVE SUMMARY 

MOSTARDI PLATT conducted a particulate matter and trace metals emissions test program for 
Behr Iron & Metal at their Rockford facility on the Rotary Dryer Discharge in Rockford, Illinois on 
October 7, 2015. This report summarizes the results of the test program and test methods used. 
 
The test locations, test date, and test parameters are summarized below. 
 

TEST INFORMATION 

Test Locations Test Date Test Parameters 

Rotary Dryer Discharge  October 7, 
2015 

Filterable Particulate Matter (FPM), Antimony (Sb), 
Arsenic (As), Barium (Ba), Beryllium (Be), Cadmium 

(Cd), Chromium (Cr), Cobalt (Co), Copper (Cu), Lead 
(Pb), Manganese (Mn), Nickel (Ni), Selenium (Se), 

Silver (Ag), and Zinc (Zn) 
 
The pur pose o f t he test pr ogram w as t o det ermine FP M and  m etal c oncentrations. Selected 
results of the test program are summarized below. A complete summary of emission test results 
follows the narrative portion of this report.  
 
 

TEST RESULTS SUMMARY 
Test  

Location 
Test 

Parameter 
 

Concentrations ug/dscm 
 
 
 
 
 
 
Rotary Dryer Discharge 

Sb < 14.19 
As < 8.34 
Ba < 62.65 
Be < 2.08 
Cd < 2.28 
Cr 1,239.51 
Co 422.44 
Cu 93,439.82 
Pb 1,042.50 
Mn 1,845.68 
Ni 13,576.13 
Se < 29.09 
Ag < 5.22 
Zn 19,378.12 

 
The S tationary S ource Audit S ample P rogram audi t s ample w as obt ained f rom E RA and  
submitted for analysis to Maxxam Analytical. The results of the audit samples were compared to 
the assigned v alue by ERA and f ound t o b e ac ceptable. The a udit sample results and 
evaluation is appended to this report. 
 
Due to the lack of volumetric flow at this test location, single point non isokinetic test runs were 
performed. 
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The identifications of the individuals associated with the test program are summarized below. 
 

TEST PERSONNEL INFORMATION 

Location Address Contact 
Test Coordinator RK & Associates, Inc. 

2S631 Route 59, Suite B 
Warrenville, Illinois 60555 
 

Mr. John Pinion 
Associate Engineer 
(630) 393-9000 x 208 
jpinion@rka-inc.com 

Test Facility Behr Iron & Metal 
1100 Seminary Street 
Rockford, Illinois 61104 

 

 

Mr. Ron Coupar 
Environmental Manager 
(815) 987-2770 
rcoupar@behrim.com 

Testing Company 
Representative 

Mostardi Platt 
888 Industrial Drive 
Elmhurst, Illinois 60126 

Mr. Mark Peterson 
Project Manager 
(630) 993-2100 (phone) 
mpeterson@mp-mail.com 

 
The test crew consisted of Messrs. B. Schuler, B. Tarra, D. Kossack, J. Howe, K. Johnson, M. 
Karum, M. Lipinski, M. Platt, N. Colangelo, S. Cleary and M. Peterson of Mostardi Platt.  
 
 

2.0 TEST METHODOLOGY 

Emission testing was conducted following t he methods specified i n 40CFR60, Appendix A. A 
schematic of the test section diagrams are found in Appendix A and schematics of the sampling 
trains used are included in Appendix B. Calculation nomenclature and s ample calculations are 
included in Appendix C. Laboratory analysis data are found in Appendix D. Copies of electronic 
data for each test run are included in Appendix E and field data sheets are found in Appendix F.  
 
The following methodologies were used during the test program: 
 

Method 1 Traverse Point Determination 
Test measurement points were selected in accordance with Method 1. The characteristics of the 
measurement location are summarized below.
 

TEST POINT INFORMATION 

Test Location 
Location 

Diameters 
Upstream 
Diameters 

Downstream 
Diameters 

Test 
Parameters 

Number of  
Sampling 

Points 

Rotary Dryer 
Discharge 18 Inches >0.5 >2.0 

FPM, Sb, As, 
Ba, Be, Cd, Cr, 
Co, Cu, Pb, Mn, 
Ni, Se, Ag, Zn 

1 

 
Absence of cyclonic flow tests were performed prior to testing at each location and each 
location met the minimum criteria. 
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Method 3A/3 Oxygen (O2)/Carbon Dioxide (CO2) Determination 
Flue gas molecular weight was determined in accordance with Method 3A during the first test 
run. Servomex analyzers were used to determine stack gas oxygen and carbon dioxide content 
and, by  di fference, ni trogen c ontent. All o f the equipment used was c alibrated i n accordance 
with the specifications of the Method. Calibration data are presented in Appendix G and copies 
of the gas cylinder certifications are found in Appendix H. For all additional test runs the flue gas 
molecular weight was determined in accordance with Method 3. A Fyrite analyzer was used to 
determine stack gas oxygen and carbon dioxide content and, by difference, nitrogen content. 

Method 5 Filterable Particulate Matter Determination 
Flue gas filterable particulate matter concentrations and emission rates were determined by a 
single point and at a constant rate of the delta H of the meter. The probe and filter housing were 
maintained at  a temperature o f 248 oF + /- 25oF. A n E nvironmental S upply C ompany, I nc. 
sampling train was used. Four impingers were utilized, the f irst two each containing 100 ml of 
0.1N Nitric Peroxide (N2O2), the third remained empty, and t he fourth contained approximately 
200 grams of silica gel. The impingers were weighed prior to and after each test run in order to 
determine moisture content of the stack gas. A minimum o f 60 dry standard cubic feet was 
sampled for each run. 
 
Particulate matter in t he sample probe was recovered utilizing acetone; three passes of the 
probe br ush through the entire probe was performed, followed by a visual inspection of the 
acetone exiting the probe. The acetone solution exiting the probe was clear, and therefore the 
wash was considered complete. The nozzle was then removed from the probe and cleaned in a 
similar manner, utilizing an appropriately sized nozzle brush. The filter and filter housing were 
recovered i n a c lean ar ea. The filter hous ing was washed a m inimum o f three times w ith 
acetone and inspected for cleanliness, and the filter was placed in its corresponding petri dish. 
The acetone wash and t he f ilter were labeled and marked, then analyzed at the Mostardi Platt 
Laboratory by Mostardi P latt personnel i n accordance with t he Method. A ll s ample data 
analysis, are found in Appendix D. All of the equipment used is calibrated in accordance with 
the specifications of t he Method. Calibration data are presented in Appendix G.

Method 29 Trace Metals Determination 
Stack gas metals concentrations and emission rates were determined by a single point and at a 
constant rate o f t he de lta H  of  the m eter in c onjunction w ith t he M ethod 5 S ampling. A n 
Environmental Supply Company, Inc. sampling train was used to sample stack gas. Analyses of 
the s amples c ollected were c onducted by  Maxxam. S amples were anal yzed f or t he following 
metals, us ing I nductively C oupled Argon Plasma em ission spectroscopy ( ICP): Antimony, 
Arsenic, B arium, B eryllium, C admium, C hromium, C obalt, C opper, Lea d, M anganese, N ickel, 
Selenium, S ilver, and Zi nc. A ll o f t he e quipment us ed w as c alibrated i n ac cordance w ith t he 
specifications o f the M ethod. C alibration dat a i s pr esented i n the Appendix G.
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3.0 TEST RESULT SUMMARIES 

 
 
 
 
 
 
 

Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/7/15 10/7/15 10/7/15

8:20 11:05 13:48
10:20 13:05 15:48
Run 1 Run 2 Run 3 Average

450.9 411.0 555.8 472.6
2.3% 2.2% 2.8% 2.4%
29.02 29.35 29.35 29.24

81.593 87.454 88.732 85.926
0.000 0.000 0.000 0.000

0 0 0 0
0 0 0 0
0 0 0 0

0.0 0.0 0.0 0.0
20.9 20.9 20.9 20.9

0.7500 0.6159 0.9756 0.7805
0.1418 0.1087 0.1697 0.1401

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Rotary Dryer Discharge

Average Gas Velocity, ft/sec

Source Condition

Average %CO2 by volume, dry basis

5/29

Gas Volumetric Flow Rate, acfm
Gas Volumetric Flow Rate, dscfm

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Filterable Particulate Matter (Method 5)

Date
Start Time

Average Gas Temperature, °F

Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

grams collected
grains/dscf

Stack Conditions

End Time

Flue Gas Moisture, percent by volume
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/7/15 10/7/15 10/7/15

8:20 11:05 13:48
10:20 13:05 15:48
Run 1 Run 2 Run 3 Average

450.9 411.0 555.8 472.6
2.3% 2.2% 2.8% 2.4%
29.02 29.35 29.35 29.24

81.593 87.454 88.732 85.926
0.000 0.000 0.000 0.000

0 0 0 0
0 0 0 0
0 0 0 0

0.0 0.0 0.0 0.0
20.9 20.9 20.9 20.9

35.38 40.75 ≤ 27.16 ≤ 34.43
3.02 3.25 ≤ 2.13 ≤ 2.80

15.31 16.46 ≤ 10.81 ≤ 14.19

≤ 20.26 ≤ 20.20 ≤ 20.36 ≤ 20.27
≤ 2.81 ≤ 2.62 ≤ 2.60 ≤ 2.68
≤ 8.77 ≤ 8.16 ≤ 8.10 ≤ 8.34

≤ 5.05 ≤ 5.05 ≤ 5.05 ≤ 5.05
≤ 5.83 ≤ 5.44 ≤ 5.36 ≤ 5.54
≤ 2.19 ≤ 2.04 ≤ 2.01 ≤ 2.08

6.55 ≤ 5.00 ≤ 5.00 ≤ 5.52
0.61 ≤ 0.43 ≤ 0.43 ≤ 0.49
2.83 ≤ 2.02 ≤ 1.99 ≤ 2.28

4369.73 2839.40 1710.28 2973.14
874.32 530.05 314.67 573.01

1891.27 1146.57 680.68 1239.51

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Rotary Dryer Discharge
5/29

Source Condition
Date

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Average Gas Velocity, ft/sec
Gas Volumetric Flow Rate, acfm

Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

ug of sample collected

Antimony (Sb) Emissions

ppb
ug/dscm

ppb
ug/dscm

Beryllium (Be) Emissions

ug of sample collected

ppb
ug/dscm

Cadmium (Cd) Emissions

ppb
ug of sample collected

ug/dscm
Chromium (Cr) Emissions

ppb
ug/dscm

ug of sample collected

ug of sample collected
Arsenic (As) Emissions

Project No. M154005C 
Rotary Dryer Discharge
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Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/7/15 10/7/15 10/7/15

8:20 11:05 13:48
10:20 13:05 15:48
Run 1 Run 2 Run 3 Average

450.9 411.0 555.8 472.6
2.3% 2.2% 2.8% 2.4%
29.02 29.35 29.35 29.24

81.593 87.454 88.732 85.926
0.000 0.000 0.000 0.000

0 0 0 0
0 0 0 0
0 0 0 0

0.0 0.0 0.0 0.0
20.9 20.9 20.9 20.9

740.23 1451.58 906.46 1032.76
130.67 239.06 147.14 172.29
320.38 586.16 360.77 422.44

66316.30 149008.10 481028.10 232117.50
10855.26 22756.46 72404.71 35338.81
28702.54 60170.65 191446.27 93439.82

3221.56 1930.96 2395.56 2516.03
161.75 90.45 110.60 120.93

1394.33 779.74 953.42 1042.50

8859.20 3589.23 636.44 4361.62
1677.42 634.05 110.81 807.43
3834.37 1449.36 253.30 1845.68

46604.44 29908.12 21307.49 32606.68
8257.54 4944.10 3471.62 5557.75
20171.00 12077.14 8480.25 13576.13

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Rotary Dryer Discharge
5/29

Source Condition
Date

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Average Gas Velocity, ft/sec
Gas Volumetric Flow Rate, acfm

Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Cobalt (Co) Emissions
ug of sample collected

ppb
ug/dscm

Copper (Cu) Emissions
ug of sample collected

ppb
ug/dscm

Lead (Pb) Emissions
ug of sample collected

ppb
ug/dscm

Manganese (Mn) Emissions
ug of sample collected

ppb
ug/dscm

Nickel (Ni) Emissions
ug of sample collected

ppb
ug/dscm

Project No. M154005C 
Rotary Dryer Discharge

 
6 of 95

 
© Mostardi Platt D-9



 

 

   

Client:
Facility:
Test Location:
Test Method:

Normal Normal Normal
10/7/15 10/7/15 10/7/15

8:20 11:05 13:48
10:20 13:05 15:48
Run 1 Run 2 Run 3 Average

450.9 411.0 555.8 472.6
2.3% 2.2% 2.8% 2.4%
29.02 29.35 29.35 29.24

81.593 87.454 88.732 85.926
0.000 0.000 0.000 0.000

0 0 0 0
0 0 0 0
0 0 0 0

0.0 0.0 0.0 0.0
20.9 20.9 20.9 20.9

≤ 58.92 ≤ 102.50 ≤ 51.20 ≤ 70.87
≤ 7.76 ≤ 12.60 ≤ 6.20 ≤ 8.85
≤ 25.50 ≤ 41.39 ≤ 20.38 ≤ 29.09

≤ 10.10 ≤ 10.10 ≤ 18.10 ≤ 12.77
≤ 0.97 ≤ 0.91 ≤ 1.61 ≤ 1.16
≤ 4.37 ≤ 4.08 ≤ 7.20 ≤ 5.22

103017.70 29219.50 4391.80 45543.00
16393.39 4338.15 642.65 7124.73
44587.37 11799.07 1747.91 19378.12

≤ 151.50 ≤ 151.50 ≤ 153.80 ≤ 152.27
≤ 11.48 ≤ 10.71 ≤ 10.71 ≤ 10.97
≤ 65.57 ≤ 61.18 ≤ 61.21 ≤ 62.65

Rk & Associates, Inc.
Behr Iron and Metal Rockford Facility 
Rotary Dryer Discharge
5/29

Source Condition
Date

Start Time
End Time

Stack Conditions

Average Gas Temperature, °F
Flue Gas Moisture, percent by volume

Average Flue Pressure, in. Hg
Gas Sample Volume, dscf

Average Gas Velocity, ft/sec
Gas Volumetric Flow Rate, acfm

Gas Volumetric Flow Rate, dscfm

Average %CO2 by volume, dry basis
Average %O2 by volume, dry basis

Gas Volumetric Flow Rate, scfm

Selenium (Se) Emissions
ug of sample collected

ppb
ug/dscm

Silver (Ag) Emissions
ug of sample collected

ppb
ug/dscm

Zinc (Zn) Emissions
ug of sample collected

ppb
ug/dscm

Barium (Ba) Emissions
ug of sample collected

ppb
ug/dscm
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4.0 CERTIFICATION 

MOSTARDI PLATT is pleased to have been of service to RK & Associates, Inc. If you have any 
questions regarding this test report, please do not hesitate to contact us at 630-993-2100. 
 
CERTIFICATION 
 
As pr oject manager, I  hereby c ertify t hat this t est r eport r epresents a t rue and a ccurate 
summary of emissions test results and the methodologies employed to obtain those results, and 
the test program was performed in accordance with the methods specified in this test report. 
 
MOSTARDI PLATT 
 

 
__________________________________ Program Manager 
Mark E. Peterson 
 

 
__________________________________ Quality Assurance 
Eric L. Ehlers 
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October 30, 2015

John Pinion
Behr Iron And Metal
1100 Seminary St
Rockford, IL 61104

Enclosed is your final report for ERA's Stationary Source Audit Sample (SSAS) Program.  Your final report includes an 
evaluation of all results submitted by your laboratory to ERA.
 
Data Evaluation Protocols: All analytes in ERA's SSAS Program have been evaluated comparing the reported result to 
the acceptance limits generated using the criteria contained in the TNI SSAS Table. 

For any "Not Acceptable" results, please contact your state regulator for any corrective action requirements.

Thank you for your participation in ERA's SSAS Program.  If you have any questions, please contact our Proficiency 
Testing Department at 1-800-372-0122.

Sincerely,

David Kilhefner
Quality Officer

cc:     Project File Number 092915O

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com Project # : 092915O
E-1



Recipient Type Report Recipient Contact Project ID

Agency IL-EPA Region 5 (SSAS)

77 W Jackson Blvd
AE-17J
Chicago, IL 60604 USA

Dakota  Prentice
prentice.dakota@epa.gov
Phone: 312-886-6761

Facility Behr Iron And Metal

1100 Seminary St
Rockford, IL 61104 USA

John Pinion
jpinion@rka-inc.com
Phone: 630-393-9000

Lab Maxxam Analytics Inc

6740 Campobello Rd
Mississauga, ON L5N 2L8 Canada

Clayton Johnson
Sr. Project Manager
cjohnson@maxxam.ca
Phone: (905) 817-5769

Tester Mostardi Platt

888 Industrial Drive
Elmhurst, IL 60123 USA

Jenna Ghanma
jghanma@mp-mail.com
Phone: 630-993-2685

Behr 
M154005

Project # : 092915OE-2



Evaluation Checks
There are no values reported with < where the assigned value was greater than 0.

Not Acceptable Evaluations
There were no Not Acceptable evaluations for this study.

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
Page 1 of 1

Project # : 092915O

Clayton Johnson
Sr. Project Manager
Maxxam Analytics Inc
6740 Campobello Rd
Mississauga, ON L5N 2L8
(905) 817-5769

EPA ID:
ERA Customer Number:

Not Reported
M748564

092915O Laboratory Exception Report

E-3



Final Report Results For Laboratory 
Maxxam Analytics Inc

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
Page 1 of 4

Project # : 092915O

E-4



Project Number:

ERA Customer Number:

Laboratory Name:

092915O

M748564

Maxxam Analytics Inc

Inorganic Results

SSAP Evaluation Report

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
Page 2 of 4

Project # : 092915O
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Clayton Johnson
Sr. Project Manager
Maxxam Analytics Inc
6740 Campobello Rd
Mississauga, ON L5N 2L8
(905) 817-5769

EPA ID:
ERA Customer Number:

Not Reported
M748564

092915O Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Analyst Name

SSAP Metals on Filter Paper (cat# 1425, lot# 092915O) Study Dates: 09/29/15 - 10/30/15

1005 Antimony µg/Filter 32.2 31.9 23.9 - 39.9 Acceptable EPA Method 29 2000 10/28/2015

1010 Arsenic µg/Filter 26.4 27.3 20.5 - 34.1 Acceptable EPA Method 29 2000 10/28/2015

1015 Barium µg/Filter 31.4 27.2 20.4 - 34.0 Acceptable EPA Method 29 2000 10/28/2015

1020 Beryllium µg/Filter 12.5 13.6 10.2 - 17.0 Acceptable EPA Method 29 2000 10/28/2015

1030 Cadmium µg/Filter 13.2 13.6 10.9 - 16.3 Acceptable EPA Method 29 2000 10/28/2015

1040 Chromium µg/Filter 21.0 20.4 16.3 - 24.5 Acceptable EPA Method 29 2000 10/28/2015

1050 Cobalt µg/Filter 14.6 13.6 10.2 - 17.0 Acceptable EPA Method 29 2000 10/28/2015

1055 Copper µg/Filter 14.2 13.6 10.2 - 17.0 Acceptable EPA Method 29 2000 10/28/2015

1075 Lead µg/Filter 27.4 27.2 21.8 - 32.6 Acceptable EPA Method 29 2000 10/28/2015

1090 Manganese µg/Filter 14.5 13.6 9.52 - 17.7 Acceptable EPA Method 29 2000 10/28/2015

1105 Nickel µg/Filter 27.1 27.2 19.0 - 35.4 Acceptable EPA Method 29 2000 10/28/2015

1140 Selenium µg/Filter 26.9 27.2 19.0 - 35.4 Acceptable EPA Method 29 2000 10/28/2015

1150 Silver µg/Filter 40.8 40.8 28.6 - 53.0 Acceptable EPA Method 29 2000 10/28/2015

1165 Thallium µg/Filter 40.8 30.6 - 51.0 Not Reported   

1190 Zinc µg/Filter 29.0 27.2 19.0 - 35.4 Acceptable EPA Method 29 2000 10/28/2015

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
Page 3 of 4

Project # : 092915O

E-6



Clayton Johnson
Sr. Project Manager
Maxxam Analytics Inc
6740 Campobello Rd
Mississauga, ON L5N 2L8
(905) 817-5769

EPA ID:
ERA Customer Number:

Not Reported
M748564

092915O Evaluation Final Complete Report

TNI
Analyte
Code

Analyte Units Reported 
Value

Assigned 
Value

Acceptance 
Limits

Performance 
Evaluation Method Description Analysis 

Date Analyst Name

SSAP Metals in Impinger Solution (cat# 1426, lot# 092915O) Study Dates: 09/29/15 - 10/30/15

1005 Antimony µg/mL 1.78 1.70 1.28 - 2.12 Acceptable EPA Method 29 2000 10/27/2015

1010 Arsenic µg/mL 0.902 0.895 0.671 - 1.12 Acceptable EPA Method 29 2000 10/27/2015

1015 Barium µg/mL 1.10 1.05 0.788 - 1.31 Acceptable EPA Method 29 2000 10/27/2015

1020 Beryllium µg/mL 1.45 1.35 1.01 - 1.69 Acceptable EPA Method 29 2000 10/27/2015

1030 Cadmium µg/mL 1.17 1.12 0.896 - 1.34 Acceptable EPA Method 29 2000 10/27/2015

1040 Chromium µg/mL 2.51 2.42 1.94 - 2.90 Acceptable EPA Method 29 2000 10/27/2015

1050 Cobalt µg/mL 1.96 1.75 1.31 - 2.19 Acceptable EPA Method 29 2000 10/27/2015

1055 Copper µg/mL 1.29 1.22 0.915 - 1.52 Acceptable EPA Method 29 2000 10/27/2015

1075 Lead µg/mL 0.719 0.695 0.521 - 0.869 Acceptable EPA Method 29 2000 10/27/2015

1090 Manganese µg/mL 0.343 0.326 0.244 - 0.408 Acceptable EPA Method 29 2000 10/27/2015

1105 Nickel µg/mL 0.372 0.357 0.286 - 0.428 Acceptable EPA Method 29 2000 10/27/2015

1140 Selenium µg/mL 1.81 1.80 1.35 - 2.25 Acceptable EPA Method 29 2000 10/27/2015

1150 Silver µg/mL 0.878 0.818 0.614 - 1.02 Acceptable EPA Method 29 2000 10/27/2015

1165 Thallium µg/mL 1.59 1.19 - 1.99 Not Reported   

1190 Zinc µg/mL 1.74 1.64 1.23 - 2.05 Acceptable EPA Method 29 2000 10/27/2015

16341 Table Mountain Pkwy • Golden, CO 80403 • 800.372.0122 • 303.431.8454 • fax 303.421.0159 • www.eraqc.com
Page 4 of 4
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